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‘1’hc (h-man  Aerospace 1<{’,M:II  f II 1 :s1, II )Iis] II HCII(  in ]ICJ ]ill ( ;]{ cwductcd  t]Ic
vilmtion qualification lt:sls (}( (11(’ ( ‘o, !l~ic I hs[ Analyxr  (( ’IJA) iIIS[I”LImCIIt  bcitlg
cicvclopcd jointly  with IIIC AIIIX  I’I:IIK ~. lnsti~u(r ill IIcidc.ll)ctp,  (;1< for tbc CASSINI
spaaxraf[  being jntc:,l  ;II(.xI I }j 1 I IC ICI I ‘t o]mlsi(m 1 aboratw y for NASA. ‘1’hc sbakcr
form limiting tcchniqtl(,  dcwI il IC(I (1 1 1991 CoIIfcrcIIcc  011 S])acccraft  Structures
Materials aId Mcchni(tll  ‘1’(s[it)j lIcl Li ill l’aris,  was Nscxi ill IiIc. vibration tests of
tbc. prototype CIIA aIKl IIK)SI 01 tli~: (I:i IcI itls(l  umcnts on tltc (UASSIN1 spilcccraft.

II) force limited vibr:iti(~l]  t(st~, , !Il{ w I ~icr<llioll  input  10 tlIc ills(runlcnt un(icr test is
:Iutmnatically  notchc(i al tile ~~]llii  II I)( ~ II rc.sol IaIIccs by iill]ili[l$,  tile silake.r  forcc,s  to
v:ilum ]wcdictcd  for fli[lilt,  l(i(’; IliJ, tiIf accclcld[ioll ali(i fon’c specifications usc(i jll
tbC tCStS WOUiCi  CIIVCI()]N’ Ii It’ ) IL’ik’. ill 11 IC si)2ic~(l:li’1/itlstlLlt  I ICII1 intcrfa~c
cmvilonmcnt  (iuringtil{  i:iLIIItiI  witil .I (icsilu(i tcsl IIlalgil].  IIowcvcr, since
jl]tcrfiicc:lccclc12  itiollci;It2i:il( IIIIt LIJ’[(11  :i\`:til;  ~l~ic. :illl]c tiillc()f tilcit]s[rLllllr.llt
vibration tests, tllcacccicl<itioll  .i).uilt(atio]) is ilsuaiiy  sc;iic{i  fto]l]])lcvio~lsly”
obtained flight orsystc  II) test  (ii~[:i Sitl{c no ili~ilt  (ial:t atI(i iiltlc  systcm test data on
tbc illtcrfacc  forces aILS ;lvaii; ll~]l.. I(M(L linli(s :IIC. usu:~iiy  (i(’li~wci  from
mc:isurcmmts  of Ihc 11101111111  I{’ [I IICII  II c nlcchanicai  il IIpccidIIc.c  (apparent wcigilt)
anti  tw)c)-(lcgl’cc-of-flc(  {i(~lll  lII(~i(ls :1. imviol~sly (icscribui  ii) tim ;If{)l’c.lllcl]tiollc(i
1994 COllfC1’Cl’lCC.  11)[6.1’1  ;IC(’ 101 (’(’  iiill~f \\’Cl”C IIIC:ISUI”C(I (iurill~ acous{ic  tC.StS  of thC

CA SSIN1 spacccrail  1 h~(lf)l II I III II ‘J’I.  S( M(Kicl  (1 Sl”N),anCi  IiI:it ciata  provi(ic(i
vclific~itiol~o  ftllc.fc)l~:c  iit)lit i)l, (lilti)t) ]])rtil(l  (ls~lsc(ifc)]  tiK(lIIA.

ltltilc. C;llAtcsts, wl~i(ll\  +{l~cl~} [i(lt[~(ij  lltill~c  .~)clj)c l~(iic(litil  :lxcs,folcclilllitit~g
w:lsllsc(i illl]oti~tllc.  sill(:~~llli[tlc  1:11 iom~ii)];i(ion  tcsIs.’J’i Ic. i6Kg ClJA
]>lototy])cilj stllllllcll(,f’,  ili(ll”  l\;li,(~i  ll~flijl,lltsi  >:[rc,\\'  :tslll(Jlllltc(  i()llf()tll  medium
sizcxi  triaxiai  fo]ccp,;ij’,(.sll~itl[l  ii!} :ii~lllli])(l]l]il(i~])t~]  rin:, wl]ici)  wcighc(i  0.6 Kg,.
II] Cvc.l”y  Case tbc total 1 (11 (:U, [ill. :,(I I I I I 0111 tllc fmII gqI,cs, i] I the  (iircdim  of sbakc
Was limited to thC p] ’c(ilct(’(i  1’1 ij i 11 \’il (Its. 1 ‘1X1 U]’C al)(i ])l’OCC(i Ul’C Ci)fXkoUt was

:iccolll]-)lisllc.(1  with a ]])iisi sillllli:l[t)]  {)1’ the (1 )A. iII tiIc. IaII(i OIII viimtion  tc.sts,
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form limiting was used 10 II(JICII (II{ aI ,clcrdtiw]  ill rc;ll-ti][lc  usiu~l  Illc cxtmmd
(peak) control mode.  Si I ICX II K: (01 )1 1 (~! I,r used did 1)01 sup]w][ indq)cndcnt
rcfcrc.lm specificatio]]s  10) lilllil  ( lI; II II II:ls,  a 17ilt fotcc  linlit  was usccl,  and scaled
itl[()  a ]>sctl(io-:~ccc.lc.  ];~lio]]  u] Iicl I 11 Ir (I )Iltml Ic] co] IIpad will]  IIlc accclcrali(m
lCfC1’lWCC  S])  CCtl’Lllll . ‘1’l)i~  t(’.lllli(lul lI:I\ I)cctl  LIsrd ill IMny force linlited random
vilwa(ion  Icsts an(i workc(i w(:li irl III( [ ‘lJA tcs[s. It) tllc silic  vi[nation  tests of the
CI)A, the mcasurcxi  foI(c MIII\ CI )IIIIMII LLi ofl’-lill(’  to ti~c caluIIiatc(i  force ]imi[s  ami to
the c(iuivalcnt  rigi(i  hi>’ ac(llri itlioll  (Icsiy,ll  lilnits, an(i ]IIal Iual notching was
utilim(i.  Manual  notclli[l{’,  v::li  u;c(I h l’ausc  of tiw abscmc of tl]c automatic
notchinfi fcatarc in tllc  ct)t)[~(lllrl  ;Itld Itlc ilh[lfl  lcicn[ cxpcriclm  wi(il h scalcci
l>scil(io-:~ccclcratio]~”  COIIIIXII  ill { ! N I Iul I. lion will]  the fas(, six (w[avc  pcr minute,
Sweep I“atc.

l]oth the sine ami ratl(ioi]i  ~il}[tlt  IK)II  I( .[s d“ tlIc (11 1A ]Mototy])c instrument in three
axes were successfully (.x}])]j)ltl~d  ill Itllec wmiiin~  (iays. h’olci]c.s  l>ctwccm  six an(i
twelve (ill rcsultcxi  at tlIL’ (‘1 JA IL::>(}II::IICC  f](.qu(mics  on tiIc siIakcI.  ‘J’hc.rc was a
gcllcl  al collscllslls all)(ll 1/’, 11)( )Sc 1)1 (’s( I 1( at tllu IC’st Illa( these IIotcllc.s,  ncccssal’y  to
avoi(i ovc.r(cs[ing,,  were csst’llli:ll  III tlI SUCCCSS(’L1l CO] Ilplct  iol)  of Il)c tc.st  without
(iamagc  to tile C3JA ujlil.


